We conducted a retrospective chart review to determine if performing simultaneous nasal surgery and tympanoplasty jeopardizes tympanic membrane graft survival and the surgical outcome. Our study population consisted of 14 consecutively presenting adults with nasal septal deviation and otologic pathology who had undergone simultaneous nasal and otologic procedures at an academic tertiary care medical center. Surgical procedures included septoplasty and bilateral inferior turbinate submucous reduction with concurrent primary or revision tympanoplasty with or without mastoidectomy and ossicular chain reconstruction. Follow-up ranged from 1.8 to 29.8 months (mean: 12.8 ± 10.8). The primary outcomes measures were tympanic membrane graft survival and surgical success; the latter was defi ned as an absence of middle ear effusion and a lack of need for pressure-equalization tube placement in patients with intact grafts. We found that 13 of the 14 tympanic membrane grafts (92.9%) survived at the most recent follow-up and that 11 patients (78.6%) achieved an aerated middle ear without the need for a pressure-equalization tube. These rates compare favorably with those quoted in the literature for tympanoplasty performed without concomitant nasal surgery. We conclude that septoplasty can be safely and effectively performed at the same time as tympanoplasty with or without mastoidectomy with no increase in the risk of surgical failure.
Introduction
Patients with chronic otologic disease frequently have coexistent nasal pathology, which can cause or worsen middle ear problems secondary to dysfunction of the eustachian tube. Sinonasal causes of eustachian tube dysfunction include upper respiratory tract infection, sinusitis, allergic rhinitis, adenoid hypertrophy, a nasopharyngeal mass, exposure to tobacco smoke, extraesophageal refl ux, cleft palate, radiation treatment, 1 and nasal septal deviation. 2 Eustachian tube dysfunction in turn can result in chronic negative middle ear pressure, which can cause tympanic membrane (TM) retraction, chronic otitis media with effusion, and cholesteatoma. 1 For patients with both middle ear and sinonasal pathology, it is intuitively attractive in terms of operative and anesthetic morbidity, time, and cost to surgically repair both nasal and ear problems simultaneously. In addition to tympanoplasty and mastoidectomy for the treatment of middle ear pathology, several sinonasal and nasopharyngeal procedures-including functional endoscopic sinus surgery, 3 adenotonsillectomy, 4 laseror microdebrider-assisted augmentation of eustachian tube tissue, 5, 6 and septoplasty 2,7-11 -may improve tubal function and thereby improve otologic outcomes.
Those who have argued against simultaneous nasal surgery and tympanoplasty have cited a transient decrease in middle ear pressure associated with rhinologic procedures and postoperative nasal packing that may place the TM graft under tension and thereby increase the risk of reperforation. [12] [13] [14] [15] Koch et al studied 153 ears with normal preoperative pressure and found that two-thirds of them developed negative pressure after rhinoplasty. 12 The negative pressure resolved in 84.3% of those patients upon removal of the nasal packing. The authors concluded that tympanoplasty should be delayed for 4 to 6 days after nasal surgery. Laszig reported negative middle ear pressure in 70% of rhinoplasty patients; it resolved in 94% of them by postoperative day 5. 13 Becker and Opitz reported frequent negative middle ear pressure in children following adenoidectomy, and they concluded that this procedure should not be performed concurrently with tympanoplasty. 14 Maier and Krebs found that while eustachian tube function was worst during the week following septoplasty, it required weeks to months to fully normalize. 15 Moreover, many patients remained abnormal despite repair of nasal septal deviation. 15 Additional evidence for the role of middle ear pressure in the outcome of tympanoplasty is found in research that correlated decreased surgical success with poor preoperative eustachian tube function, as indicated by a negative Valsalva maneuver 16 and fi ndings on sonotubometry. 17 Collins et al found that a lower rate of TM graft survival in type I tympanoplasty was associated with dysfunction of the contralateral eustachian tube in children. 18 Manning et al reported that favorable active and passive tubal function parameters predicted a good result in children, but poor eustachian tube function was less reliable in predicting graft reperforation. 19 Takahashi et al found that suboptimal eustachian tube function resulted in a lower success rate for type I tympanoplasty only when it occurred concomitantly with a lack of aeration of the mastoid air cells. 20 Their fi nding highlighted the independent and complementary role of middle ear mucosa gas absorption in regulating pressure.
Although the literature suggests that transient tubal dysfunction and negative middle ear pressure can follow nasal surgery, a direct link between these temporary effects and TM graft failure has been hypothesized but not demonstrated. Data do show a decrease in the success rate of tympanoplasty in patients with eustachian tube dysfunction, but these individuals suffer from a longstanding, persistent middle ear pressure disturbance. It is unclear if the transient pressure decrease following rhinologic procedures is clinically relevant to the survival of TM grafts placed concurrently. Furthermore, adequate middle ear packing placed during tympanoplasty supports the fresh graft, and thus it could negate any effect of reversible alterations in middle ear pressure in the immediate postoperative period.
In this article, we describe our investigation of simultaneous tympanoplasty and septoplasty to determine if these procedures can be safely and effectively performed concurrently. We compare our fi ndings with published success rates for tympanoplasty performed without concurrent nasal surgery.
Patients and methods
We retrospectively reviewed the charts of 14 consecutively presenting patients who had undergone concurrent septoplasty, bilateral inferior turbinate submucous resection, and tympanoplasty with or without mastoidectomy and ossicular chain reconstruction (OCR) from December 2005 through February 2008 at Vanderbilt University Medical Center in Nashville, Tenn. These patients had been referred to our institution for the treatment of primary middle ear complaints, and they were subsequently found to have signifi cant nasal septal deviation with subjective nasal airway obstruction.
The charts were analyzed for the patient's age at surgery, the indication for surgery, the type of procedure, the length of follow-up, audiologic test results, the status of the TM graft at the most recent follow-up, and surgical outcome. Surgical success was defi ned as the presence of an intact TM graft without evidence of chronic middle ear effusion or the need for placement of a pressureequalization tube. Pre-and postoperative audiograms were analyzed, and mean air-bone gaps (ABGs) were calculated by averaging individual ABGs at 500 Hz and 1, 3, and 4 kHz, which are the frequencies at which bone conduction is tested in our audiology department.
Appropriate Institutional Review Board approval was obtained.
Results
A summary of patient characteristics, surgical and followup information, audiologic data, and outcomes is shown in the table. At the time of surgery, the 14 patients ranged in age from 19 to 60 years (mean: 34.2 ± 11.4).
The indications for tympanoplasty included TM perforation in 7 of the 14 patients (50%), TM retraction with conductive hearing loss in 2 patients (14.3%), chronic otorrhea in 2 patients, and cholesteatoma, external auditory canal exostosis, and chronic otitis media with effusion in 1 each of the remaining 3 patients (7.1%) (fi gure, A).
All 14 patients underwent septoplasty with bilateral inferior turbinate submucous resection for nasal obstruction and nasal septal deviation documented on preoperative anterior rhinoscopy. The different types of otologic procedures performed included a primary canal-wall-up tympanomastoidectomy (CWUTM) in 7 patients (50%), a primary CWUTM with OCR in 2 patients (14.3%), a type I tympanoplasty in 2 patients, and a revision CWUTM, a revision CWUTM with OCR, and a CWUTM with a canaloplasty in 1 patient each (fi gure, B). One patient (patient 13) also underwent a tonsillectomy (table) . Both pre-and postoperative audiometric data were available for 13 patients; the average change in ABG was -5.9 dB (range: -35 to +15). Among the 11 patients whose surgery had been deemed successful, audiograms were available for 10; their mean change in ABG was -5.0 dB (range: -25 to +15). In the 7 patients who had undergone tympanoplasty for the primary diagnosis of TM perforation, the mean change in ABG was -7.4 dB (range: -25 to +15) (table) .
No patient experienced any major perioperative complication. Patient 5 developed postoperative otorrhea that persisted for several months before it resolved with the administration of ototopical drops and a vinegar/ alcohol salve. Patient 8 experienced a late collapse of his external auditory canal, but there was no middle ear or TM involvement. Patient 11 had an intact graft and aerated middle ear at follow-up, but she required a revision CWUTM 5 months after the fi rst because of an unacceptably large ABG (50 dB), which was believed to have been attributable to ossicular pathology. Patient 12, a diabetic, was diagnosed with acute otitis media about 3 months postoperatively, but it resolved with a course of levofl oxacin. She did, however, continue to complain of subjective aural fullness without objective evidence of middle ear effusion.
Discussion
To the best of our knowledge, ours is the fi rst study to demonstrate the feasibility of concurrent septoplasty and tympanoplasty by providing data to refute the contention that sinonasal procedures should not be performed simultaneously with TM reconstruction. A comparison of our fi ndings with tympanoplasty success rates reported in the literature indicates that the simultaneous approach is effi cacious in terms of TM graft survival and overall surgical success. Furthermore, the simultaneous approach offers the advantage of requiring only a single administration of general anesthesia and the attendant reductions in potential morbidity, time, and cost.
Comparisons of tympanoplasty success rates among published studies are diffi cult because defi nitions of surgical success used throughout the literature have varied signifi cantly. On the most basic level, a successful tympanoplasty requires survival of the TM graft without reperforation. However, some authors have required additional factors, such as middle ear aeration 21, 22 and audiologic parameters such as postoperative improvement in ABG. 18, 20, 23 In the present study, we attempted to use criteria to defi ne success that are the most clinically relevant: survival of the TM graft, middle ear aeration, and no need for a pressure-equalization tube. We did not include audiologic fi ndings as part of our criteria for surgical success because of the diverse nature of our study population. For one, their indications for TM reconstruction were broad. Also, in those patients with chronic otorrhea and cholesteatoma who had undergone a staged OCR, expectations for dramatic hearing restoration were necessarily tempered. Therefore, we believe that the improvements in ABG that we found were not an accurate representation of successful tympanoplasty in this particular cohort.
Our two primary fi ndings-a graft survival rate of 92.9% and an overall surgical success rate of 78.6%- systemic disease; they found a graft survival rate of 89.5%. 23 Other authors have reported rates of 74.4% 22 and 71.3% 24 for intact, mobile TM grafts and aerated middle ears 6 or more months following tympanoplasty in cohorts including adults and children. Identifi ed risk factors for surgical failure include eustachian tube dysfunction, low middle ear volume, smoking, disease in the opposite ear, a short dry period, a large perforation, surgeon inexperience, myringosclerosis, high middle ear risk index, and variables related to the site of the perforation, the type of anesthesia, and the particular surgical technique. 22, [24] [25] [26] Our data indicate that the simultaneous performance of tympanoplasty and septoplasty is feasible in adults. These results do not address whether rhinologic procedures other than septoplasty and bilateral inferior turbinate submucous resection are also safe to perform at the same time as tympanoplasty. Additionally, we did not explore whether the type of tympanoplasty performed affects the outcome of the concurrent approach. Our fi ndings should not be extrapolated to children, in whom septoplasty is less commonly performed, eustachian tube anatomy is substantially different, and tympanoplasty outcomes vary widely, with reported success rates of 35 to 92%. 1, 23 
